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To improve the processing properties of rubber mixes and the mechanical properties of vulcanisates, and also for economic reasons, blends of different rubbers are widely used. When blends of rubbers are used, the assumption is normally made that the properties of the rubber mixes and vulcanisates based on them are determined by the properties of the initial rubbers, and also their ratio in the blend [1, p. 488] .
The structure of a polymer blend, a form of polymerpolymer system, depends not so much on the blending conditions as on the fi neness and shape of the polymer fi ller particles. The introduction into a blend with the initial rubber of a second rubber that is incompatible with it will lead to the formation in the polymer matrix of an embedment of macromolecules of the second rubber among associates of the fi rst rubber. Such particles will act like a peculiar lubricant, preventing the formation of physical bonds, and will loosen the packing of the polymer matrix [2, p. 56].
The application of fl uorine-containing rubbers is severely limited by their low workability. In spite of their high thermal stability and resistance to hydrocarbon media, fl uorine-containing rubbers possess serious shortcomings -a high glass transition temperature, which makes it diffi cult to process the rubber mixes, and a high brittle point of the end-products. The problem can be solved by using copolymers of vinylidene fl uoride with perfl uoroalkoxyalkylvinyl ether, by introducing plasticisers into the composition of the rubber mix, or by using another rubber as the fi ller. However, the synthesis of a new type of rubber may be unacceptably expensive, and the plasticisers introduced have a tendency to be washed out, increase the build-up of compression set, and lower the heat resistance [3, p. 253] . Thus, the modifi cation of rubber mixes based on fl uorine-containing rubbers by introducing other rubbers as fi ller may be an optimum solution.
For rubber mixes used in the motor industry, the main working parameter is their resistance to hydrocarbon media (fuels and oils) at temperatures ranging from −40 to +130°C. For use as an additive, these conditions are satisfi ed most fully by siloxane rubbers and hydrogenated butadiene-acrylonitrile (GBNK) rubber. However, siloxane rubber, possessing excellent temperature characteristics, practically dissolves in hydrocarbons, and, because of its low viscosity, its combination with fl uorine-containing rubbers without the use of expensive equipment is extremely diffi cult. GBNK has a low glass transition temperature, good heat resistance and resistance to corrosive media, and excellent workability. It blends readily with SKF fl uorine-containing rubbers and, even in small dosages, increases the workability of the blend signifi cantly.
The blending of fl uorine-containing rubbers and GBNK presents no diffi culties on account of their compatible viscosity at 60°C, and therefore blends were easily produced on a laboratory mixing mill.
The main material investigated was SKF-26 fl uorinecontaining rubber produced by the Kirovo-Chepetsk Polymer Works. Blends based on SKF-26 operate at temperatures ranging from −20 to +250°C and are resistant to hydrocarbons, acids, and oxidants. As an active additive, use was made of low-viscosity (Mooney viscosity at 100°C = 39 nominal units), hydrogenated butadiene-acrylonitrile rubber Therban C 3443 (Bayer), with working temperatures ranging from −50 to +180°C and an unsaturation of 4%.
The thermal characteristics of blends were determined on a derivatograph at a heating rate of 15 deg/min in the temperature range 20-1000°C in an air atmosphere in a platinum crucible. The results obtained are presented in Table 1 .
An analysis of derivatograms of blends of rubbers SKF-26 and GBNK of grade Therban C 3443 indicates that the introduction of GBNK lowers the temperature of the start of weight loss. However, the rates of the reaction of breakdown of the blend are low, and the time in which the rubber blend specimen loses 10% of its initial weight hardly differs from the corresponding indices for specimens of pure SKF. The evolution of additional heat when the specimen is heated makes it possible to assume the possibility of the reaction of hydrofl uorination of the main chain of the GBNK by residual double bonds.
Fluorine-containing rubber and GBNK are mutually insoluble. However, whereas a large proportion of heatresistant rubbers, such as siloxane and fl uorosiloxane, butadiene-acrylonitrile and hydrogenated butadieneacrylonitrile, and ethylene-propylene rubbers, are readily vulcanised by peroxides, with fl uorine-containing rubber a problem arises. Rubber SKF-26, produced without the introduction of iodine or bromine atoms during synthesis, is vulcanised poorly by peroxides. To increase the effi ciency of crosslinking, a crosslinking agent and a free radical acceptor -triallyl isocyanurate (TAIC) -are introduced. Low-activity P803 carbon black was selected as a fi ller. The rubber mixes studied had the following composition (parts per 100 parts rubber blend): P803 carbon black (30), vulcanising agent Peroximon F40 (6), and TAIC (5).
Specimens of acceptable quality for determination of physicomechanical parameters for blends with an SKF content of 100 and 90 parts could not be produced; however, from rheometric data it was established that, with increase in the proportion of GBNK in the blend, there is a reduction in the viscosity and in the crosslinking inversion that is characteristic of mixes based only on SKF, and also in the vulcanisation rate.
To manufacture specimens with an SKF content of 100 and 90 parts, separate vulcanisation of the rubbers was proposed -peroxide vulcanisation for GBNK and amine vulcanisation for SKF. For this, a mix based on Therban C 3443 rubber, which contained (parts per 100 parts rubber) di(tert-butylperoxy)diisopropylbenzene peroxide (5), TAIC (3), and P803 carbon black (30), and also a mix based on SKF-26, which contained N,N′-bis(furfurylidene)hexamethylenediimine (bifurgin) (4), magnesium oxide (15), and P803 carbon black (30), were prepared separately. These mixes were then combined on a mixing mill. The mutual insolubility of the rubbers made it possible effi ciently to vulcanise both rubbers at all ratios, while the capacity of SKF to be vulcanised by peroxide made it possible additionally to crosslink macromolecules of the fl uorine-containing rubber and GBNK. According to data of rheometric tests of these blends, the introduction of GBNK reduces the time of plateauing out of vulcanisation, and also increases the intensity of crosslinking in the fi rst minutes of vulcanisation with a high GBNK content.
Specimens for determining the physicomechanical parameters were produced in a vulcanisation press at a temperature of 170°C for 15 min for specimens vulcanised only by peroxides, and for 25 min for specimens vulcanised by amines and peroxides. The specimens were then heated at 170°C for 24 h. As can be seen from the data in Table 2 , the introduction of GBNK reduces the hardness and increases the elasticity of vulcanisates with any vulcanisation method. The vulcanisation method plays an extremely important role: with practically identical strengths, the elongation differs by many factors. Heated specimens of a blend of rubbers vulcanised by amines and peroxides possess much greater strength than specimens only of peroxide vulcanisation. The resistance to solvent (isooctane-toluene (1:1), 70°C, 72 h) is slightly higher in rubbers from peroxide vulcanisation at an SKF:GBNK ratio of 75:25 and 50:50 and decreases by 1-4% after heating both for specimens vulcanised only by peroxide and for specimens crosslinked by amines and peroxide. Swelling changes in proportion to the ratio of the amounts of GBNK and SKF in the blend. Vulcanisates based only on SKF swell to a far lesser degree than vulcanisates from GBNK, while specimens based on a blend of these rubbers occupy an intermediate position. 
